Cl103.2 Information on construction documents. Construction documents
shall be drawn to scale upon suitable material. Electronic media docu-
ments are permitted to be submitted when approved by the code offi-
cial. Construction documents shall be of sufficient clarity to indi-
cate the location, nature and extent of the work proposed, and show in
sufficient detail pertinent data and features of the building, systems
and equipment as herein governed. Details shall include, but are not
limited to, as applicable:

1. Energy compliance path per Section C401 or C501.

2. Insulation materials and their R-values.
2-)) 3. Fenestration U-factors and SHGCs.

3+)) 4. Area-weighted U-factor and SHGC calculations.
4=)) 5. Mechanical system design criteria.
6. Mechanical and service water heating system and equip-

(

(

(

(
ment types, sizes and efficiencies.

((6=)) 7. Economizer description.

((#+=)) 8. Equipment and systems controls.

((8<=)) 9. Fan motor horsepower (hp) and controls.

((9=)) 10. Duct sealing, duct and pipe insulation and location.

((#6=)) 11. Lighting fixture schedule with wattage and control
narrative

((#=)) 12. Location of daylight zones on floor plan.

((¥2=)) 13. Air barrier details including all air barrier bounda-
ries and associated square foot calculations on all six sides of the
air barrier as applicable.

C402.2.86 Insulation of radiant heating systems. Radiant heating sys-
tem panels, and their associated components that are installed in in-
terior or exterior assemblies shall be insulated to an R-value of not
less than R-3.5 on all surfaces not facing the space being heated. Ra-
diant heating system panels that are installed in the building thermal
envelope shall be separated from the exterior of the building or un-
conditioned or exempt spaces by not less than the R-value of insula-
tion installed in the opaque assembly in which they are installed or
the assembly shall comply with Section C402.1.4.

EXCEPTION: Heated slabs on grade insulated in accordance with Section C402.2.4.

AMENDATORY SECTION (Amending WSR 19-24-040, filed 11/26/19, effective
7/1/20)

WAC 51-11C-402.2.7 Airspaces. lWhere the ((thermal preperties)) R-
value of an airspace((s—a¥e)) 1is used ((& mpty—with—this—<cede)) for
compliance in accordance with Section C401.2, ( (sweh)) the air-

space ((s)) shall be enclosed in an unventilated cavity constructed to
minimize airflow into and out of the enclosed airspace. Airflow shall
be deemed minimized where the enclosed airspace is located on the in-
terior side of the continuous air barrier and is bounded on all sides
by building components.

EXCEPTION: The thermal resistance of airspaces located on the exterior side of the continuous air barrier and adjacent to and behind the exterior wall
covering material shall be determined in accordance with ASTM C1363 modified with an airflow entering the bottom and exiting the
top of the airspace at a minimum air movement rate of not less than 70 mm/sec.

AMENDATORY SECTION (Amending WSR 19-24-040, filed 11/26/19, effective
7/1/20)
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C402.5.11 Operable openings interlocking. Where any operable openings
to the outdoors are larger than 48 square feet (4.47 m?) in area, such

openings shall be interlocked with the heating and cooling system as
required by Section C403.4.1.6.
EXCEPTIONS:

1. Separately zoned areas associated with the preparation of food that contain appliances that contribute to the HVAC loads of a

restaurant or similar gige of occupancy.
2. Warehouses that ufilize overhead doors for the function of the occupancy, where approved by the code official.
3. The first outer entrance doors where located in the exterior wall and are part of a vestibule system.|
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cooled chil

3. Replacement of existing air-cooled chiller equipment.
4. Air-to-water heat pump units that are configured to provide both heating and cooling and that are rated in accordance with AHRI

1. Where the designer demonstrates that the water quality at the building site fails to meet manufacturer's specifications for the use of
550/590. \Where the air-to-water heat pumps are designed for a maximum supply leaving water temperature of less than 140°F, the

water-cooled et

2. Air-
efficiency rating will be calculated and reported at the maximum unit leaving water temperature for this test condition.

500 tons total capacity shall not have more than 100 tons provided by
Heat-Pump and Heat Recovery Chiller

C403.3.2.3 Chillers.
air-cooled chillers.

EXCEPTIONS:

0TS-3534.1
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For Sl: °C = [(°F) - 32)/1.8.

(;]hapter 6 condtalns a complete specification of the referenced standards, which include test procedures, including the reference year version of
the test procedure

Cooling'fonly rating conditions are standard rating conditions defined in AHRI 550/590, Table 1.

Heating full-load rating conditions are at rating conditions defined in AHRI 550/590, Table 1.

For water-cooled heat recovery chillers that have capabilities for heat rejection to a heat recovery condenser and a tower condenser, the

COPHR applies to operation at full load with 100 percent heat recovery (no tower rejection). Units that only have capabilities for partial heat
recovery shall meet the requirements of Table C403.3.2f).

Qutdoor air entering dry-bulb (db) temperature and wet-bulb (wb) temperature.

Source-water entering and leaving water temperature.

This table is a replica of ASHRAE 90.1 Table 6.8.1-16 Heat-Pump and Heat Recovery Chiller Packages—Minimum Efficiency Requirements.
|h. AHRI ratings are not required for equipment sizes larger than those covered by the test standard.

|ﬁA_|[ -to-water heat pumps that are configured to operate only in heating and not in cooling only need to comply with the minimum heating
efficiencies.

J. Units that are both an air-to-water heat pump and a heat recovery chiller are required to comply with either the applicable air source efficiency
requirements or the heat recovery chiller requirements but not both.

k. Heat pumps and heat recovery chillers are only required to comply with one of the four leaving heating water temperature criteria. The leaving
heater water temperature criteria that is closest to the design leaving water temperature shall be utilized.

2 oo

-

a

C403.3.5.1 DOAS with energy recovery ventilation ((with—DOAS)). The
DOAS shall include energy recovery ((¥emtitation)). The energy recov-
ery ventilation system shall have a ((€8)) 68 percent minimum sensible
recovery effectiveness of the energy recovery device as calculated in
accordance with Equation 4-9 or provide an enthalpy recovery ratio of

not leass than haa%e—H—S@—H—w percent at design conditions ernthalpy

¥ ¥ ffeetiveness
ffeet }1n accordance with Section C403.7.6. For
DOAS—hav— ing—a—teotal fan system motor nomeplate—hp—Fess—than—S5—hpr
ot ] m bhinad £ an noanIer h 11 "ot o =i 1 W/~ frm £ 11+ A £ EEE
Lolas m— bined—fan—power shaltl ——ret d 1 w/cfm of sidoor alir.
= DOAS = + + ] £ 4= + = + +h ] +
For—bOoAS—ha ire—a—tetat—fan stem—roter—hp—greater—thaneregual—t
=y hr rafar + £ o BowWaxr 1 a4+ o4 o . £ Q + o PN can2 9 1 Th = £ o
Hro—refer & fan—power—Timitatieons FSeetien ——Fats—Fan

sermitred Bros £ byt—d Arot—3inetld + fan —vower et atred i th
permreeea pro3 E—out—=6r S—HRet—hReTus =222 T Fe¥rF—aSSs EacasSS TR
£h aal h £4ner 1ines auioment Th drflog o+ IR SNPON heold for
E1t Aar #ACatIny T Sorpmeft——rt TTETTOW—¥at Y o€ ToF

de—not—ap—- piy=-)) The airflow rate thresholds in |Section C403.7.6 that
define when the energy recovery requirements in that section do not
apply, are not applicable to this section. The return/exhaust air
stream tem- perature for heat recovery device selection shall be 70°F
(21°C) at 30 percent relative humidity, or as calculated by the
registered design professional.

(Equation 4-9)

Toa-Tsa
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Sensible Recovery Effectiveness =

Toa-Tra
Where:

Toa = Design outdoor air dry bulb
temperature entering the energy
recovery device.

Supply air dry bulb temperature
leaving the energy recovery device at

design temperatures and airflow
conditions, as selected for the

proposed DOAS unit(s).

Design return air dry bulb
temperature.

EXCEPTIONS: 1. ((Occupied spaces with all-of th 3 f ing cl istics: Complyir g-wi

Tsa

Tra

cfm, with an average occupant Ioad reater than 25
eﬂthe%temaner\

(Grcaro es

2 )) Systems |nsta||ed for the sole purpose of providing rffakelp air for systems exhaustlng toxu: flammable palnt
or dust, dryer exhaust, or commercial kitchen hoods used for collecting and removing grease vapors and smoke.

2. Heat recovery and energy recovery ventilators (H/ERV) that are rated and listed in accordance with HVI 920 can demonstrate
compliance with the sensible recovery effectiveness requirement using the adjusted sensible recovery effectiveness (ASRE) rating of the
equipment at 32°F test conditions. Applied flow rate for ASRE rating shall be no less than the design flow rate or the closest value




C403.3.5.5 Supplemental heating and cooling. Supply air stream heating
in the DOAS system shall comply with Section C403.7.3. Cooling is per-—
mitted for dehumidification only. Cooling coil shall be sized to meet
peak dehumidification requirement at design outdoor temperatures, and
no larger. Cooling coil shall be controlled to maintain supply air RE
relative humidity or zone RH relative humidity
EXCEPTION: Heating permitted for defrost control shall be locked out when outside air temperatures are above 35°F (2°C). Supplemental heating for

defrost shall modulate to 10 percent of the peak capacity, and shall be sized to prevent frost/damage dame to the unit at design
temperatures and provide supply air less than or equal to 55°F (13°C).

WAC 51-11C-40350 Section C403.5—Economizers.

C403.5 Economizers. Air economizers shall be provided on all new cool-
ing systems including those serving computer server rooms, electronic
equipment, radio equipment, and telephone switchgear. Economizers
shall comply with Sections C403.5.1 through C403.5.5.

EXCEPTIONS: 1.. For other than Group R-2 occupancies, cooling system(¢s)) where the supply fan is not installed ((eutedeers)) outside the building
thermal envelope nor in a mechanical room adjacent to outdoors, and is installed in conjunction with DOAS complying with Section
C403.3.5 and serving only spaces with year-round cooling loads from lights and equipment of less than 5 watts per square foot.

2. Unitary or packaged systems serving one zone with dehumidification that affect other systems so as to increase the overall building

energy consumption. New humidification equipment shall comply with Section ((€403-3.2.5)) C403.3.2.7.

?é.ALégiéary or packaged systems serving one zone where the cooling efficiency meets or exceeds the efficiency requirements in Table

4. Equipment serving chilled beams and chilled ceiling space cooling systems only which are provided with a water economizer meeting

the requirements of Section C403.5.4.

5. For Group R occupancies, cooling unit((s)) where the supply fan is not installed ((eutdeers)) outside the building thermal envelope or

in a mechanical room adjacent to outdoors with a total cooling capacity less than 20,000 Btu/h and other cooling units with a total

cooling capacity less than 54,000 Btu/h provided that these are high-efficiency cooling equipment with IEER, CEER, SEER, and EER

values more than 15 percent higher than minimum efficiencies listed in (( 3. )) the tables in Section

C403.3.2 or an IPLV kW/ton that is at least 15 percent lower than minimum efficiencies listed in Table C403.3.2(3) or Table

C403.3.2(15), in the appropriate size category, using the same test procedures. Equipment shall be listed in the appropriate certification

program to qualify for this exception. For split systems, compliance is based on the cooling capacity of individual fan coil units.

6. Equipment used to cool Controlled Plant Growth Environments provided these are high-efficiency cooling equipment with SEER,

EER and IEER values a minimum of 20 percent greater than the values listed in Tables C403.3.2 (1), (3),.(4), and (((A)) (15).

7. Equipment serving a space with year-round cooling loads from lights and equipment of 5 watts per square foot or greater complying

with the following criteria:

7.1. Equipment serving the space utilizes chilled water as the cooling source; and

7.2. The chilled water plant includes a condenser heat recovery system that meets the requirements of Section C403.9.5 or the building

and water-cooled system meets the following requirements:

7.2.1. A minimum of 90 percent (capacity-weighted) of the building space heat is provided by hydronic heating water.

7.2.2. Chilled water plant includes a heat recovery chiller or water-to-water heat pump capable of rejecting heat from the chilled water

system to the hydronic heatin eriuipment capacity.

7.2.3. Heat recovery chillers shall have a minimum COP of 7.0 when providing heating and cooling water simultaneously.

8. Water-cooled equipment served by systems meeting the requirements of Section C403.9.2.4 Condenser heat recovery.

9. Equipment used to cool any dedicated server room, electronic equipment room or telecom switch room provided the system complies

with option &, b, or c in the table below. The total cooling capacity of all fan systems without economizers shall not exceed 240,000

Bturf/h per building or 10 percent of its air economizer capacity, whichever is greater. This exception shall not be used for total building
erformance.

QO. Dedicated outdoor air systems that include energy recovery as required by Section C403.7.6 but do not include mechanical cooling.

11. Dedicated outdoor air systems not required by Section C403.7.6 to include energy recovery that modulate the supply airflow to

provide only the minimum outdoor air required by Section C403.2.2.1 for ventilation, exhaust air make-up, or other process air delivery.

Higher Equipment
Equipment Type Efficiency Part-Load Control Economizer
Option a Tables C403.3.2(1), +15%D Required over None Required
C403.3.2(2) and 85,000 Btu/h®
C403.3.2((62))) (14)?
Option b Tables C403.3.2(1), +505d Required over Waterside
€403.3.2(2) and 85,000 Btu/h® Economizer®
C403.3.2((()) (14)?
Option ¢ ASHRAE Standard 127f +09%9 Required over Waterside
85,000 Btu/h® Economizer®

Notes for Exception 9:
aFor a system where all of the cooling equipment is subject to the AHRI standards listed in Tables C403.3.2(1), C403.3.2(2), and C403.3.2((¢2))) (14),
the system shall comply with all of the following (note that if the system contains any cooling equipment that exceeds the capacity limits in Table
C403.3.2(1), C403.3.2(2), or C403.3.2((€2))) (14), or if the system contains any cooling equipment that is not included in Table C403.3.2(1),
C403.3.2(2), or C403.3.2((£2))) (14), then the system is not allowed to use this option).
bThe cooling equipment shall have an EER value and an IPLV value that is a minimum of 15 percent greater than the value listed in Tables
€403.3.2(1), C403.3.2(2), and C403.3.2((2))) (14).
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cFor units with a total cooling capacity over 85,000 Btu/h, the system shall utilize part-load capacity control schemes that are able to modulate to a
part-load capacity of 50 percent of the load or less that results in the compressor operating at the same or higher EER at part loads than at full load
(e.g., minimum of two-stages of compressor unloading such as cylinder unloading, two-stage scrolls, dual tandem scrolls, but hot gas bypass is not
credited as a compressor unloading system).

dThe cooling equipment shall have an EER value and an IPLV value that is a minimum of 5 percent greater than the value listed in Tables C403.3.2(1),

C403.3.2(2), and C403.3.2((62))) (14).

eThe system shall include a water economizer in lieu of air economizer. Water economizers shall meet the requirements of C403.5.1 and C403.5.2 and
be capable of providing the total concurrent cooling load served by the connected terminal equipment lacking airside economizer, at outside air
temperatures of 50°F dry-bulb/45°F wet-bulb and below. For this calculation, all factors including solar and internal load shall be the same as those
used for peak load calculations, except for the outside temperatures. The equipment shall be served by a dedicated condenser water system unless a

nondedicated condenser water system exists that can provide appropriate water temperatures during hours when waterside economizer cooling is
available.

1For a system where all cooling equipment is subject to ASHRAE Standard 127.

gThe cooling equipment subject to the ASHRAE Standard 127 shall have an EER value and an IPLV value that is equal to or greater than the value
listed in Tables C403.3.2(1), C403.3.2(2), and C403.3.2((¢2))) (14) when determined in accordance with the rating conditions ASHRAE Standard 127
(i.e., not the rating conditions in AHRI Standard 210/240 or 340/360). This information shall be provided by an independent third party.

Table C403.5
Equipment Efficiency Performance
Exception for Economizers

Climate Zones Efficiency Improvement?
4C 64%
5B 59%

a|f a unit is rated with an IPLV, IEER or SEER then to eliminate the
required air or water economizer, the minimum cooling efficiency of the
HVAC unit must be increased by the percentage shown. If the HVAC
unit is only rated with a full load metric like EER or COP cooling, then
these must be increased by the percentage shown.

WAC 51-11C-40376 Section C403.7.6—Energy recovery ventilation
systems.

C403.7.6 Energy recovery ventilation systems. Energy recovery ventila-
tion systems shall Dbe provided as specified in either Section
C403.7.6.1 or C403.7.6.2.

C403.7.6.1 Ventilation for Group R-2 occupancy. For all Group R-2
dwelling and sleeping units, a balanced ventilation system with heat
recovery system with minimum 60 percent sensible recovery effective-
ness shall provide outdoor air directly to =++ each habitable space in
accordance with the Mechanical Code. The ventilation system shall
allow for the design flow rates to be tested and verified at each
habitable space as part of the commissioning process in accordance
with Section C408.2.2.
The return/exhaust air stream temperature for heat recovery device
selection shall be 70°F (21°C), or as calculated by the registered
design professional.|

C403.7.6.2 Spaces other than Group R-2 dwelling units. Any system
serving a space other than a Group R-2 dwelling or sleeping unit with
minimum outside air requirements at design conditions greater than
5,000 cfm or any system where the system's supply airflow rate exceeds

[ 6] OTS-3534.1
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the wvalue listed in Tables C403.7.6(1) and C403.7.6(2), based on the
climate zone and percentage of outdoor airflow rate at design condi-
tions, shall include an energy recovery system. Table C403.7.6(1)
shall be used for all ventilation systems that operate less than 8,000
hours per year, and Table C403.7.6(2) shall be used for all ventila-
tion systems that operate 8,000 hours or more per year. The energy re-
covery system shall ((kave—the—capabiltity toprevide—a——<change—3in—+th

t
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vide a 68 minimum sensible recovery effectiveness or have an ‘enthalpy
recovery ratio of not less than 60 percent at design conditions. Where
an air economizer 1is required, the energy recovery system shall
include a bypass of the energy recovery media for both the outdoor air
and exhaust air or return air dampers and controls which permit
operation of the air economizer as required by Section C403.5. Where a
single room or space 1is supplied by multiple units, the aggregate
ventilation (cfm) of those wunits shall be used in apply- ing this
requirement. The return/exhaust air stream temperature for heat
recovery device selection shall be 70°F (21°C) at 30 percent rel-
ative humidity, or as calculated by the registered design professio-
nal.

EXCEPTION: An energy recovery ventilation system shall not be required in any of the following conditions:
1. Where energy recovery systems are restricted per Section 514 of the International Mechanical Code to sensible energy, recovery shall
comply with one of the following:
1.1. Kitchen exhaust systems where they comply with Section C403.7.7.1.
1.2. Laboratory fume hood systems where they comply with Exception 2 of Section C403.7.6.
1.3. Other sensible energy recovery systems with the capability to provide a change in dry-bulb temperature of the outdoor air supply of
not less than 50 percent of the difference between the outdoor air and the return air dry-bulb temperatures, at design conditions.
2. Laboratory fume hood systems that include at least one of the following features and also comply with Section C403.7.7.2:
2.1. Variable-air-volume hood exhaust and room supply systems configured to reduce exhaust and makeup air volume to 50 percent or
less of design values.
2.2. Direct makeup (auxiliary) air supply equal to at least 75 percent of the exhaust rate, heated no warmer than 2°F (1.1°C) above room
setpoint, cooled to no cooler than 3°F (1.7°C) below room setpoint, no humidification added, and no simultaneous heating and cooling
used for dehumidification control.
3. Systems serving spaces that are heated to less than 60°F (15.5°C) and are not cooled.
4. Where more than 60 percent of the outdoor air heating energy is provided from site-recovered energy.
5. Systems exhausting toxic, flammable, paint or corrosive fumes or dust.
6. Cooling energy recovery.
7. Systems requiring dehumidification that employ energy recovery in series with the cooling coil.
8. Multiple-zone systems where the supply airflow rate is less than the values specified in Tables C403.7.6 (1) and (2), for the
corresponding percent of outdoor air. Where a value of NR is listed, energy recovery shall not be required.
9. Equipment which meets the requirements of Section C403.9.2.4.
10. Systems serving Group R-1 ((ane-R-3)) dwelling or sleeping units where the largest source of air exhausted at a single location at the
building exterior is less than 25 percent of the design outdoor air flow rate.

Table C403.7.6(1)
Energy Recovery Requirement
(Ventilation systems operating less than 8,000 hours per year)

Percent (%) Outdoor Air at Full Design Airflow Rate
Climate >10%and | >20%and | >30% and | >40% and | >50% and | >60% and | >70% and ‘ > 80%
zone <20% < 30% < 40% < 50% < 60% <70% < 80%
Design Supply Fan Airflow Rate (cfm)
458 [ NR [ NR | NR [ NR [ NR [ NR ] >5000 | >5000

NR = Not required.

Table C403.7.6(2)
Energy Recovery Requirement
(Ventilation systems operating not less than 8,000 hours per year)

Commented [EVM14]: Recommend editorial
correction to correlate to C403.3.5.1.

Percent (%) Outdoor Air at Full Design Airflow Rate
Climate ‘ >10%and | >20%and | >30% and | >40% and | >50% and | >60% and | >70% and ‘ > 80%
zone <20% < 30% < 40% <50% < 60% <70% < 80%
Design Supply Fan Airflow Rate (cfm)
4C NR > 19500 >9000 >5000 >4000 >3000 > 1500 >120
5B >2500 >2000 > 1000 >500 > 140 >120 >100 >80
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NR = Not required.

Barcd £+ byt d4-me hall b BrovF-aead—wit rentilatrion—+thatr—m +
panecies—of—the—building—shall—beprovided—with nEitation—that—meets
+h EXYWSEIE EECUCCC o = £+ Tty ot T ana] M, "y 1 Cod BN ] 1
the—reguirements—of —theJTnternationalMechanical de;—as—appticabley
£ £h g £ £ 1 o4 Meah 3 1 L I
r—with—eother —appsr d—mean £ rEilatieon—Mechaniecad reilatieon
tem—fans—with—400—efm—or—Ztess)) Low-capacity wentilation fans. Me-
chanical wentilation tem—fans fan systems with motors less than

1/12 hp (0.062 kW) in capacity shall meet the efficacy requirements of

Table C403.8.4 at one or more [rating points| (corresponding airflow and
static pressure selection condition).

EXCEPTIONS: 1

.)) Where ventilation fans are a

A

)) Dryer exhaust duct power ventilators and

domestic range booster _ fans that operate intermittently.
(3D lothes-drver-booster-fans—d ranae-hood haust-fans—and-di ranae-boosterfans-that-operats

((3-Pe 5 Y ; g ; g P

intermittently.

Table C403.8.4
( (Group—R Exhaust Fan Efficaey))
Low-Capacity Ventilation Fan Efficacy®

Air-Flow Air-Flow
Rate Mintmum Rate
((Fan Location (cfm) {efmiwatt) {efmy
Exhaust-fan-Bathroom, 10 28 <90
HE' t, 061 1W 018
house
Exhaust fan-Bathroom, 90 35 Any
house
tn-line{(single-portand Any 38 Any))
ruti-porty-fans
Airflow Rate Minimum Minimum Efficacy Airflow Rate Maximum
Fan Location (cfm) (cfm/watt) cfm
HRV or ERV Any 1.2 cfm/watt Any
Range hood Any 2.8 cfm/watt Any
In-line fan Any 3.8 cfm/watt Any
Bathroom, utility room 10 2.8 cfm/watt <90
Bathroom, utility room 90 3.5 cfm/watt Any

For SI: 1 cfm/ft = 47.82 W.
a Airflow shall be tested in accordance with HVI 916 and listed. Efficacy shall be listed or shall be derived from listed power and airflow. Fan
~ efficacy for fully ducted HRV, ERV, balanced and in-line fans shall be determined at a static pressure not less than 0.2 inch w.c. Fan efficacy
for ducted range hoods, bathroom, and utility room fans shall be determined at a static pressure not less than 0.1 inch w.c.
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WAC 51-11C-40402 Section C404.2—Service water-heating equipment
performance efficiency.

C404.2 Service water-heating equipment performance efficiency. Water-
heating equipment and hot water storage tanks shall meet the require-
ments of Table C404.2. The efficiency shall be verified through cer-
tification and listed under an approved certification program, or if
no certification program exists, the equipment efficiency ratings
shall be supported by data furnished by the manufacturer. Water-heat-
ing equipment intended to be used to provide space heating shall meet
the applicable provisions of Table C404.2.

C404.2.1 High input-rated service water heating systems for other than
Group R-1 and R-2 occupancies. In new buildings where the combined in-
put rating of the water-heating equipment installed in a building is
equal to or greater than 1,000, OOO Btu/h (293 kW) the ( (cemkbdresa—n—

n 11 1 . 1 £ 2NN + £11 PR IS ESENERS nL\ ESIPENEVS n £ 3 £

hatt—P 7 less—than—th foltowing—Ffor water —heating—fuet
sewree)) water-heating equipment serving occupancies other than Group
R-1 and R-2 shall be one or both of the following:

1. ((Breetrier—A—rated ””P S L S e S I L e TS

h £ e ement + fal ot amer g2 1] I ronortad + + = 1an
Hest—soarp—eotprert—HE retEting—witt—be—reported—at—+the —design
il T b £ yvaros oo b 4 ot 13+ n Aterine E R S NN TR
R o At O e A R B EaEEa o

£ 60°F (15.6°CYy o ) Heat| pump water heate

r—less)
2. Fossil fuel((+#)) fired with a combined 1nput—capacity—weigh—
ted-average rated E¢ of not less than ((88)) 92 percent as determined
by the applicable test procedure in Table C404.2.

EXCEPTIONS: 1. Where not less than 25 percent of the annual service water-heating requirement is provided from any of the following sources:
1.1. Renewable energy generated on-site that is not being used to satisfy another requirement of this code; or
1.2. Site-recovered energy that is not being used to satisfy other requirements of this code.
2. Redundant equipment intended to only operate during equipment failure or periods of extended maintenance.
3. Electric resistance heated systems installed as part of an alteration where the water heating equipment is installed at the grade level in
a building with a height of four stories or greater.
4. Hot water heat exchangers used to provide service water heating from a district utility (steam, heating hot water).
5. Water heaters provided as an integral part of equipment intended to only heat or boost the heat of water used by that equipment.

when-the outdoor e is-above

.)) For heat pump water heater systems, supplemental electric resistance and fossil
fuel water heaters that function as auxiliary heating only when the outdoor temperature is below 32°F (0°C) or when a defrost cycle is
required. Such systems shall be sized and configured to lock out electric resistance or fossil fuel heating from operation when the
outdoor temperature is above 32°F (0°C).

7. Systems connected to a low-carbon district energy exchange system lor a low-carbon district heating and cooling or heating only.
system|

C404.2.2 High input-rated service water heating system for Group R-1
and R-2 occupancies. In new buildings with over 1,000,000 Btu/h in-
stalled service water heating capacity serving Group R-1 and R-2 occu-
pancies, at least 25 percent of annual water heating energy shall be
provided from any combination of the following water heating sources:

hall be sized-and-configured-tolock out-electric orfossil-fuel- heating-from

g
o) o
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1. Renewable energy generated on-site that is not being used to
satisfy other requirements of this code; or

2. Site-recovered energy that is not being used to satisfy other
requirements of this

EXCEPTION: Compliance with this section is not required if ((: inedH i i i ati }
heatmg—fuel—seure&%&net—le%an)) all service water heatma is accomollshed by equmment comnlvmq W|th one or more uf the

following:

1. Elecmc Resistance: ((; ).
Electric resistance water heaters wnh an mgut capacm[ welghted averaae ratlnu exceequ the averaqe mlnlmum efflaencv of Table

C404.2 by 5 percent.

2. Electric Heat Pump (({

g 1. Heat pump water heaters with rated input ozr)lz KW or less and rated in accordance with 10 C.F.R. Part 430.

2.2. Commercial heat pump water heaters tested in accordance with Appendix E, Subpart G of 10 C.F.R. 431. Such systems shall be
sized and configured to lock out electric resistance or fossil fuel heating from operation when the outdoor temperature is above 32°F
10 C) unless the system is in defrost operation.

fuel-heating-from ion-when-the-outdoor. 1re i above 32°F (0°C) unless the svster is-in-defrost

P P 4 -
4.)) Fossil Fuels: ((A)) Fossil fuel water heaters with an input capacity weighted rated E of not less than ((99)) 92 percent as determined
by the applicable test procedures in Table C404.2.
((57)) 4. Hot water heat exchangers used to provide service water heating from a district utility (steam, heating hot water).
5. Systems connected to a low-carbon district energy exchange system or a low-carbon district heating and cooling or heating only
system..

OPTION 2

AMENDATORY SECTION (Amending WSR 20-21-080, filed 10/19/20, effective
2/1/21)

WAC 51-11C-40402 Section C404.2—Service water-heating equipment
performance efficiency.

C404.2 Service water-heating equipment performance efficiency. Water-
heating equipment and hot water storage tanks shall meet the require-
ments of Table C404.2. The efficiency shall be verified through cer-
tification and listed under an approved certification program, or if
no certification program exists, the equipment efficiency ratings
shall be supported by data furnished by the manufacturer. Water-heat-
ing equipment intended to be used to provide space heating shall meet
the applicable provisions of Table C404.2.
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C404.2.1 Service water heating system type. Service water-heating

equipment shall not use fossil fuel combustion or electric resistance.
Service hot water shall be provided by an electric air-source heat
pump water heating (HPWH) system meeting the requirements of this sec-
tion. Supplemental service water heating equipment is permitted to use
electric resistance in compliance with Section C404.2.1.4.

EXCEPTIONS: 1. 24 kW plus 0.1 watts per square foot of building area of electric resistance service water heating capacity is allowed per building.
2. Solar thermal, wastewater heat recovery, other approved waste heat recovery, ground source heat pumps, water-source heat pump
systems utilizing waste heat, and combinations thereof, are permitted to offset all or any portion of the required HPWH capacity where
such systems comply with this code and the Uniform Plumbing Code.
3. Systems that comply with the Northwest Energy Efficiency Alliance (NEEA) Commercial Electric Advanced Water Heating
Specification.
4. Service hot water systems served by a district energy system that serves multiple buildings and that was in service before the effective
date of this code.
L . 5.Commercial dishwashers, commercial food service equipment, and other approved process equipment are permitted to utilize

electric booster heaters for supply water temperatures 120°F (49°C) or higher.

J4—2 . [Systems connected to a low-carbon district energy exchange system or a low-carbon district heating and cooling or heating only

system.*:

C404.2.1.1 Primary heat pump system sizing. The system shall include a
primary service output of 100 percent load at 40°F (4°C) dry bulb or
wet bulb outdoor air temperature for air-source heat pumps, or 44°F
(7°C) ground temperature for ground-source heat pumps that provides
sufficient hot water as calculated using the equipment manufacturer's
selection criteria or another approved methodology. Electric air
source heat pumps shall be sized to deliver no less than 50 percent of
the calculated demand for hot water production during the peak demand
period when entering dry bulb or wet bulb outdoor air temperature of
24°F (-4°C).

EXCEPTION: Fifty percent sizing at entering dry bulb or wet bulb air temperature of 24°F (-4°C) is not required for air-source heat pumps located in a
below-grade enclosed parking structure or other ventilated and unconditioned space that is not anticipated to fall below 40°F (4°C) at
any time.
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C404.2.1.2 Primary hot water storage sizing. The system shall provide
sufficient hot water to satisfy peak demand period requirements.

C404.2.1.3 System design. The service water heating system shall be
configured to conform to one of the following provisions:

1. For single-pass HPWHs, temperature maintenance heating provi-
ded for reheating return water from the building's heated water circu-
lation system shall be physically decoupled from the primary service
water heating system storage tank(s) in a manner that prevents destra-
tification of the primary system storage tanks. Temperature mainte-
nance heating is permitted to be provided by electric resistance or a
separate dedicated heat pump system.

2. For multi-pass HPWHs, recirculated temperature maintenance wa-
ter is permitted to be returned to the primary water storage tanks for
reheating.

3. For unitary HPWHs, located in conditioned space, are permit-
ted, where they are sized to meet all calculated service water heating
demand using the heat pump compressor, and not supplementary heat.

C404.2.1.3.1 Mixing valve. A thermostatic mixing valve capable of sup-
plying hot water to the building at the user temperature setpoint
shall be provided, in compliance with requirements of the Uniform
Plumbing Code and the HPWH manufacturer's installation guidelines. The
mixing valve shall be sized and rated to deliver tempered water in a
range from the minimum flow of the temperature maintenance recircula-
tion system up to the maximum demand for the fixtures served.

C404.2.1.4 Supplemental water heating. Total supplemental electric re-
sistance water heating equipment shall not have an output capacity
greater than the primary water heating equipment at 40°F (4°C) enter-
ing dry bulb or wet bulb outdoor air temperature for air-source heat
pumps or 44°F (7°C) ground temperature for ground-source heat pumps.
Supplemental electric resistance heating is permitted for the follow-
ing uses:

1. Temperature maintenance of heated-water circulation systems,
physically separate from the primary service water heating system.
Temperature maintenance heating capacity shall be no greater than the
primary water heating capacity at 40°F (4°C) dry bulb or wet bulb out-
door air temperature for air-source heat pumps or 44°F (7°C) ground
temperature for ground-source heat pumps.

2. Defrost of compressor coils.

3. Heat tracing of piping for freeze protection or for tempera-
ture maintenance in lieu of recirculation of hot water.

4. Backup or low ambient temperature conditions, where all of the
following are true:

4.1 The supplemental heating capacity is no greater than the
primary service water heating capacity at 40°F (4°C) dry bulb or wet
bulb outdoor air temperature for air-source heat pumps or 44°F (7°C)
ground temperature for ground-source heat pumps.

42. During normal operations, the supplemental heating is con-
trolled to operate only when the entering air temperature at the air-
source HPWH is below 40°F (4°C), and the primary HPWH compressor con-—
tinues to operate together with the supplemental heating when the en-
tering air temperature is between 17°F (-8°C) and 40°F (4°C).

43. The primary water heating equipment cannot satisfy the sys-
tem load due to equipment failure or entering air temperature below
40°F (4°C).
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C405.7.1 Electric receptacles at dwelling unit gas appliances. Where

dwelling unit appliances are served by natural gas, an electrical re-
ceptacle or junction box and circuit shall be provided at each gas ap-
pliance with sufficient capacity to serve a future electric appliance
in the same location. The receptacles and circuits shall be included
in the electrical service load calculation and shall meet the require-
ments of items 1 through 3 below. The receptacle or junction box for
each gas appliance shall be located within 12 inches of the appliance
and without obstructions between the appliance and the outlet. An
electric receptacle is not required for a decorative gas fireplace.

1l. Each gas range, cooktop, or oven, or combination appliance,
location shall be served by a dedicated 240/208-volt, 40-amp recepta-
cle connected to the dwelling unit electric panel with a 3-conductor
branch circuit complying with 210.19(A) (3) of the NEC as adopted by
Washington state and a minimum included load of 9600 VA for 240-volt
systems or 8000 VA for 208-volt systems.

2. Each gas clothes dryer location shall be served by a dedicated
240/208-volt, 30-amp receptacle connected to the dwelling unit elec-
tric panel with a 3-conductor branch circuit and a minimum included
load of 5000 VA.

3. Each gas domestic water heater, installed within a dwelling
unit, the location shall be served by a dedicated 240/208-volt, 30-amp
junction box connected to the dwelling unit electrical panel with a 3-
conductor branch circuit and a minimum included load of 4500 VA.

t406.1.1 Tenant spaces. An initial tenant improvement shall comply
with sufficient ((paekages)) measures from Table ((€486=%)) C406.2 to
achieve a minimum ( (aumber—eof——six)) of efficiency credits required in
Table C406.1 and are not required to achieve any load management cred-
its. In ((buitdings)) projects with multiple tenant spaces, each ten-
ant space 1is permitted to apply for different {{packages)) measures
provided the weighted average of all areas in the ((buitding)) project
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comply with the overall efficiency credit requirement ((fer—six—ered-
+£s)) in Table C406.1. Whole building or addition energy credits shall
be allocated to tenant spaces in accordance with Sections C406.1.1.1
and C406.1.1.2.

EXCEPTIONS: 1. An initial tenant improvement where the core and shell building complied via Section C407 in 2018 or later edition of the Washington

State Energy Code.
2. Previously occupied tenant spaces in existing buildings that comply with this code in accordance with Section C501.

C406.1.1.1 Applicable envelope ((and)), on-site renewable and elevator
energy credits. Where an entire building or building addition complies
with Section ((€486-5+—+C406-10—orC406-31)) C406.2.4, C406.2.9,
C406.2.10, or C406.2.14, under an initial tenant improvement permit,
tenant spaces within the building qualify for the number of credits
assigned to the occupancy ((£ype)) group of the tenant space in ac-
cordance with Table ((€486-1)) C406.2. Where prior energy credits were
achieved under the 2018 Washington State Energy Code, they shall be
multiplied by 6 for applicability to this code.

C406.1.1.2 Applicable HVAC and service water heating credits. Where
HVAC and service water heating systems and services are installed and
comply with Section ( (e4B6-2—or—C406-8)) C406.2.4, C406.2.9,
C406.2.10, or C406.2.14 under an initial tenant improvement permit,
those systems and services shall be considered a part of the tenant
space. Tenant spaces qualify for the credits assigned to the occupancy
((&ype)) group of the tenant space in accordance with Table ((€466=%))
C406.2 if the tenant space includes the distribution system and equip-
ment that the central HVAC systems or service water heating systems
were designed to support.

((EXCEPTION: Previousk upied-tenant-sp: in-existing-buildinas-that-comphrwith-this-code-in ! with-Section-C50%.))
- Y P P &) ES Pty .

C406.1.2 Discrete area-weighted project prejeetscompliance. Discrete
building areas shall Dbe permitted to aehs redit gsingselect
different packages of measures provi—ded that the whole project
complies with both the energy and load man agement credit
requirements. Compliance shall be determined as fol-—lows:

1. Project credit requirement shall be the individual occupancy
group requirements from Table C406.1 for each discrete area, weighted
by discrete area conditioned floor area.

2. Determine the energy and load management credits achieved for
each discrete area based on its occupancy group.

3. Determine total project credits achieved by weighting
individual discrete area credits by discrete area conditioned floor
area.

4. A project complies when both energy and load management cred-
its are equal to or greater than the weighted project requirement.

NEW SECTION

WAC 51-11C-40620 Section C406.2—Additional energy efficiency
credit measures.

C406.2 Additional energy efficiency credit measures. Each energy effi-
ciency credit measure used to meet credit requirements for the project
shall include efficiency that is greater than the energy efficiency
required for the building type and configuration requirements in Sec-
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tions C402 through C405. Measures installed in the project that meet
the requirements in Sections C406.2.1 through C406.2.14 shall achieve
the credits listed for the measure and occupancy group in Table C406.2
or where calculations required by Sections C406.2.1 through C406.2.14
create or modify the table credits,
based upon the section calculations.

Table C406.2
Efficiency Measure Credits

the credits

achieved shall be

. Occupancy Group
Measure Title A@El'figﬁ'e Group | Group | Group | Group | Group All
R-1 R-2 B E M Other
1. Dwelling unit HVAC control C406.2.1 NA 7 NA NA NA NA
2. Improved HVAC TSPR2 C406.2.2.1 NA 8 11 17 22 NA
3. Improve cooling and fan efficiency C406.2.2.2 2 1 2 2 3 2
4. Improve heating efficiency C406.2.2.3 2 3 3 10 16 7
[ 15 1] 0TS-3535.1




Occupancy Group

. Applicable
Measure Title Egction Group | Group | Group | Group | Group All
R-1 R-2 B E M Other

5. |Improved Low-carbon district C406.2.2.4 3 3 4 11 17 8

energy system (10% Better) (45%

annuak-district-system-net-load-met)

6. Improved low-carbon district energy C406.2.2.5 9 10 12 33 52 24

system (20% Better)

district-systerm-net—load-met)?

7. High performance DOAS C406.2.2.6 31 31 21 39 40 21/

(A) 40°

8. Fault detection & diagnostics (FDD) C406.2.2.7 2 2 2 6 9 4

9. 10% reduced lighting power C406.2.3.1 7 4 18 16 20 15

10. 20% reduced lighting powerd C406.2.3.2 13 8 36 32 40 29

11. Lamp efficacy improvement C406.2.3.3 5 6 NA NA NA NA

12. Residential lighting control C406.2.4.1 NA 8 NA NA NA NA

13. Enhanced lighting control C406.2.4.2 1 1 6 6 11 6

14. Renewable energy C406.2.5 7 12 13 13 10 11

15. Shower drain heat recovery C406.2.6.1 9 30 NA 3 NA NA

16. Service water heat recovery C406.2.6.2 35 111 13 14 (Grocery)| NA
418

17. Heat pump water heating C406.2.6.3 NA NA 17 33 [(Grocery)| (A-2)
958 95f

Note: If proposal 21-GP1-136 is not included in the final WSEC, then replace the row above with the following:

17. Heat pump water heating C406.2.6.3 81 261 17 33 (Grocery)| (A-2)
95¢ 95f

18. Heat trace system C406.2.7.1 6 13 4 1 NA 6

19. Point of use water heater C406.2.7.2 NA NA 19 5 NA NA

20. Service hot water distribution right C406.2.8 13 42 NA NA NA NA

sizing

21. High performance service hot water C406.2.9 TBD TBD TBD TBD TBD TBD

temperature maintenance system

22. High efficiency service hot water C406.2.10 3 6 2 1 NA 4

circulation system

23. Low flow residential showerheads C406.2.11 3 3 NA NA NA NA

24. Enhanced envelope performanced C406.2.12 24 20 13 5 19 14

25. Base reduced air infiltrationd C406.2.13.2 29 24 6 3 9 11

26. Enhanced reduced air infiltrationd C406.2.13.3 53 44 11 5 16 20

27. Enhanced commercial kitchen C406.2.14 300 18h 18h 30" 30" 31h

equipment

28. Enhanced residential kitchen C406.2.15 12 19 NA NA NA NA

equipment

29. Enhanced residential laundry C406.2.16 NA 6 NA NA NA NA

equipment

30. Heat pump clothes dryers C406.2.17 6 6 NA NA NA NA

31. Efficient elevator equipment C406.2.18 3 5 5 5 4 4

Projects using Item 2 shall not use Items 3 through 5.

Projects using C406.2.2.5 shall not use C406.2.2.4.

Projects using C406.2.3.2 shall not use C406.2.3.1.

a
b
¢ For C406.2.2.6, occupancy Group A achieves 40 credits while other occupancy groups within the “all other"” category achieve 21 credits.
d
e

Service water heat recovery and heat pump water heating are available in Group M only for grocery stores larger than 10,000 ft2. Large mixed retail with

full grocery and butcher sections shall achieve half the credits.
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F Heat pump water heating efficiency credits are available in the ““all other*” category only for Group A-2.
G Buildings or building areas that are exempt from the thermal envelope requirements in accordance with Sections C402.1.1 and C402.1.2, do not qualify

for this package. o . . . .
H Additional energy efficiency credits, up to the maximum shown in Table C406.2, shall be calculated according to Section C406.2.11.

NEW SECTION

WAC 51-11C-40622 Section C406.2.2—HVAC measures. C406.2.2 More
efficient HVAC system performance. All heating and cooling systems
shall meet the minimum requirements of Section C403 and efficiency im-
provements shall be referenced to the minimum efficiency requirements
listed in the tables in Section C403.3.2. Where multiple efficiency
requirements are listed, equipment shall meet the seasonal efficien-
cies including SEER, EER/IEER, IPLV or AFUE. Equipment that is larger
than the maximum capacity range indicated in the tables in Section
C403.3.2 shall wutilize the wvalues 1listed for the largest capacity
equipment for the associated equipment type shown in the table. Where
multiple individual heating or cooling systems serve the project, the
improvement shall be the weighted average improvement based on indi-
vidual system capacity.

For occupancies and systems required to comply with Section
C403.1.1, credits are permitted to be achieved by meeting the require-
ments of Section C406.2.2.1. Other systems are permitted to achieve
credits by meeting the requirements of either:

1. Section C406.2.2.2, More efficient HVAC equipment cooling and
fan performance.

2. Section C406.2.2.3, More efficient HVAC equipment heating per-
formance.

3. Section C406.2.2.4, High performance dedicated outdoor air
system (DOAS) .

4. Any combination of Sections C406.2.2.2, C406.2.2.3, and
C406.2.2.4.

In addition, energy credits are permitted to be achieved for Sec-
tion @406.2.2.5ZL Fault detection and diagnostics, where not otherwise
required by Section C403.2.3 or C403.6.10(15).

C406.2.2.1 Improved HVAC TSPR. For systems required to comply with
Section C403.1.1, the HVAC TSPR shall exceed the minimum requirement
by five percent. If improvement 1s greater, the credits in Table
C406.2 are permitted to be prorated up to a 20 percent improvement.

C406.2.2.2 More efficient HVAC equipment cooling and fan performance.
No less than 90 percent of the total HVAC capacity serving the total
conditioned floor area of the entire building, building addition or
tenant space in accordance with Section C406.1.1 shall comply with
Sections C406.2.2.2.1 through C406.2.2.2.3. Where individual equipment
efficiencies vary, weigh them based on capacity.

C406.2.2.2.1 HVAC system selection. Equipment installed shall be types
that are listed in the tables in Section C403.3.2.

C406.2.2.2.2 Cooling equipment efficiency. Equipment shall exceed the
minimum cooling efficiency requirements listed in the tables in Sec-
tion C403.3.2 by at least 5 percent. Where equipment exceeds the mini-
mum annual cooling efficiency and heat rejection efficiency require-
ments by more than 5 percent, energy efficiency credits for cooling
shall be determined using Equation 4-15, rounded to the nearest whole
number.
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EECypc = EECs X [1+

Where:
EECHEC

EECs

CEl

(Equation 4-15)

CEI -5 percent]
5 percent

Energy efficiency credits for

cooling efficiency improvement.

Section C406.2.2.2 credits from
Table C406.2.

The lesser of the improvement
above minimum cooling
efficiency requirements,
minimum heat rejection
efficiency requirements, or 20
percent. Where cooling
efficiency varies by system, use
the capacity weighted average
efficiency improvement for all
cooling equipment combined.
Where cooling rating reduces as
efficiency increases, base the
efficiency improvement on the
inverse of the rating.
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C406.2.2.2.3 Minimum fan efficiency. Where fan energy is not included
in packaged equipment rating or it is and the fan size has been in-
creased from the as-rated equipment condition, fan power or horsepower
shall be less than 95 percent of the allowed fan power in Section
c403.8.1.

C406.2.2.3 More efficient HVAC equipment heating performance. No less
than 90 percent of the total HVAC capacity serving the total condi-
tioned floor area of the entire building, building addition or tenant
space in accordance with Section C406.1.1 shall comply with Sections
C406.2.2.3.1 through C406.2.2.3.2.

C406.2.2.3.1 HVAC system selection. Equipment installed shall be types
that are listed in the tables in Section C403.3.2. Electric resistance
heating shall be limited to 20 percent of system capacity, with the
exception of heat pump supplemental heating.

C406.2.2.3.2 Heating equipment efficiency. Equipment shall exceed the
minimum heating efficiency requirements of the tables 1in Section
C403.3.2 by at least 5 percent. Where equipment exceeds the minimum
annual heating efficiency requirements by more than 5 percent, energy
efficiency credits for heating shall be determined using Equation 4-
16, rounded to the nearest whole number.

(Equation 4-16)
CEI -5 per‘cenrl

EEC = EECg x [1+
HEH s 5 percent

Where:
EECHEH

Energy efficiency credits for
heating efficiency improvement.
EECs =  Section C406.2.2.2 credits from
Table C406.2.
CEl = The lesser of the improvement
above minimum heating
efficiency requirements or 20
percent. Where heating
efficiency varies by system, use
the capacity weighted average
percentage for all heating
equipment combined.
EXCEPTION: In low energy spaces complying with Section C402.1.1 and semi-heated spaces complying with Section C402.1.1.2, no less than 90

percent of the installed heating capacity is provided by electric infrared or gas-fired radiant heating equipment for localized heating
applications. Such spaces shall achieve credits for EECs.

C406.2.2.4 Improved Low-carbon district energy systems (10% Better). ]
Not less than 90 per- cent of the annual service hot water and space
heating load, or not less than 90 percent of the annual service hot
water, space heating, and space cooling load shall meet the criteria
of Section C406.2.2.4.1 or C406.2.2.4.2.

Documentation for the low-carbon district system that is opera-
tional prior to the final inspection shall be provided to demonstrate
that the definition as modified in C406.2.2.4.1 or C406.2.2.4.2 of
low-carbon district energy exchange system is satisfied.

C406.2.2.4.1 Improved Low-carbon district energy exchange systems (10%
Better). Low-carbon district energy exchange systems must demonstrate
the following:

1. Forty-five percent of the annual district-system-net-load-met
(sum of heating and cooling energy provided to attached buildings)
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comes from heat recovery between connected buildings, waste heat, or
renewable energy resources and no more than 25 percent of the annual
heat input to the system comes from fossil fuel or electric-resistance
sources.

C406.2.2.4.2 Improved Low-carbon district energy heating and cooling

or heating only systems (10% Better). Distribution losses must be
accounted for and may not exceed 5 percent of the annual load
delivered to buildings served Dby the system. Low-carbon district

energy heating and cooling or heating only systems must bemonstratd
ene—of—-the following:

1. Forty-five percent of the annual district-system-net-load-met
(sum of heating and cooling energy provided to attached buildings)
comes from heat recovery between connected buildings, waste heat, or
renewable energy resources and no more than 25 percent of the annual
heat input to the system comes from fossil fuel or electric-resistance
sources; Ors=

2. No more than 10 percent of the system annual heat input to the
system comes from fossil fuels or electric-resistance sources. The re-
maining annual heat input must be provided using heat pump technology
with a minimum annual operating COP of 3.0.

C406.2.2.5 Improved low-carbon district energy systems
less than

90 percent of the annual service hot water and space heating load, or
not less than 90 percent of the annual service hot water, space heat-
ing, and space cooling load shall meet the criteria of Section
C406.2.2.5.1 or C406.2.2.5.2.

Documentation for the low-carbon district system that is opera-
tional prior to the final inspection shall be provided to demonstrate
that the definition as modified in C406.2.2.5.1 or C406.2.2.5.2 of
low-carbon district energy exchange system is satisfied.

(20% Better).

C406.2.2.5.1 Improved Low-carbon district energy exchange systems (20%
Better). Low-carbon district energy exchange systems must demonstrate
the following:

1. Fifty percent of the annual district-system-net-load-met (sum
of heating and cooling energy provided to attached buildings) comes
from heat recovery between connected buildings, waste heat, or renewa-
ble energy resources and no more than 10 percent of the annual heat
input to the system comes from fossil fuel or electric-resistance
sources.

C406.2.2.5.2 Improved Low-carbon district energy heating and cooling

or heating only systems (20% Better). Distribution losses must be
accounted for and may not exceed 5 percent of the annual load
delivered to Dbuildings served Dby the system. Low-carbon district

energy heating and cooling or heating only systems must bemonstrate
ene—of—-the following:

1. Fifty percent of the annual district-system-net-load-met (sum
of heating and cooling energy provided to attached buildings) comes
from heat recovery between connected buildings, waste heat, or renewa-
ble energy resources and no more than 10 percent of the annual heat
input to the system comes from fossil fuel or electric-resistance
sources, lor—

2. No more than 10 percent of the system annual heat input to the
system comes from fossil fuels or electric-resistance sources. The re-
maining annual heat input must be provided using heat pump technology
with a minimum annual operating COP of 4.0.
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C406.2.2.6 High performance dedicated outdoor air system (DOAS). No
less than 90 percent of the total conditioned floor area of the whole
project, excluding floor area of unoccupied spaces that do not require

ventilation as specified by the International Mechanical Code, shall
be served by DOAS installed in accordance with Section C403.3.5 with
the following adjustments:

1. Minimum heat recovery sensible effectiveness of 80 percent,
calculated in accordance with Section C403.3.5.1.

2. Where design outdoor airflow 1is greater than 500 cfm (250
L/s), the DOAS shall be equipped with an economizer bypass, damper
control, or wheel speed control that is active between 55°F (13°C) and
75°F (24°C) and minimizes energy recovery or maintains an appropriate
DOAS leaving air temperature when the building is generally in cool-
ing, based either on outdoor air temperature or a DDC zone-based cool-
ing system reset.

3. DOAS total combined fan power shall be less than either:

3.1. 0.769 W/cfm (1.55 W/L/s) when calculated in accordance with
Section C403.3.5.2.

3.2. Eighty percent of fan power allowance for a constant volume
system when calculated in accordance with Section C406.8.1.

This option is not available to areas served by systems utilizing
Section C403.2.2.1 exception 5.

C406.2.2.7 Fault detection and diagnostics system. A project not re-
quired to comply with Section C403.2.3 or C403.6.10(15) shall achieve
energy credits for installing a fault detection and diagnostics system
to monitor the HVAC system's performance and automatically identify
faults. The installed system shall comply with items 1 through 6 in
Section C403.2.3.

WAC 51-11C-40624 Section C406.2.5—Renewable energy measures.

C406.2.4 On-site and off-site renewable energy. Projects installing
on-site or off-site renewable energy systems with a capacity of at
least 0.1 watts per gross square foot (1.08 W/m?) of building area in
addition to the renewable energy capacity required elsewhere in this
code shall achieve energy credits for this measure. Renewable energy
systems achieving energy credits shall not be used to satisfy other
requirements of this code. Off-site renewable energy systems shall
comply with Sections C411.2.2 and C411.2.3. Credits shall be prorated
from the table value in accordance with Equation 4-17.

(Equation 4-17)

AEC AEC KR~ RR:1  per
= X X
RRa 017 0.1 x PGFA

Where
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AECRRa = Section C406.2.5 achieved
energy credits for this project as
calculated in accordance with
Equation 4-17, limited to 50
percent of the required credits in
Section C406.1.

RR¢ = Actual total rating of on-site
renewable energy systems (W).
RRy =  Rating of on-site renewable

energy systems required by
other sections in this code or
used to qualify for exceptions in
this code (W).

PGFA = [The lesser of the improvement
above minimum heating
efficiency requirements or 20
percent. Where heating
efficiency varies by system, use
the capacity weighted average
percentage for all heating
equipment combined.

AECp1 = Section C406.2.5 base credits
from Table C406.2.
REF = Renewable Energy Factor from

Table C411.3.1.

Informative Note:  On-site renewable energy may include thermal service water heating or pool water heating, in which case ratings in Btu/h can be
converted to W where W = Btu/h / 3.413.

WAC 51-11C-40625 Section C406.2.6—Service water measures.

C406.2.6 Reduced energy use in service water heating. Buildings with
service hot water heating equipment that serves the whole building,
building addition or tenant space shall achieve credits through com-
pliance with either:

1. Section C406.2.6.1, C406.2.6.2, or C406.2.6.3.

2. Section C406.2.6.1 and Section C406.2.6.2 or C406.2.6.3.

C406.2.6.1 Shower drain heat recovery. Shower drain heat recovery
units shall comply with Section K404.1q and preheat cold water supply
to the showers. Portable waterside pressure loss shall be less than 10
psi (69 kPa) at maximum design flow. The efficiency of drain water
heat recovery units shall be 54 percent in accordance with CSA B55.1.
Full credits are applicable to the following building use types: Mul-
ti-family, hotel, motel, dormitory, and schools with locker room show-
ers. Where not all showers in the project have drain heat recovery,
the credit is adjusted based on the following:

[Section C406.2.6.1 table credits] x [Showers with drain recovery] / [Total number of showers]

C406.2.6.2 Service water heating energy recovery. Not less than 30
percent of the annual service hot water heating energy use, or not
less than 70 percent of the annual service hot water heating energy
use 1in buildings with }wut iz ted hillercondenser water \systems
subject to the re- quirements of Section C403.9.2.1 or qualifying for
one of its excep- tions, shall be provided by one or more of the
following:
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1. Waste heat recovery from service hot water, heat recovery
chillers, building equipment, process equipment, or other approved
system. Qualifying heat recovery must be above and beyond heat recov-
ery required by other sections of this code.

2. On-site renewable energy water-heating systems where not used
to meet other requirements or to obtain other energy credits.

WAC 51-11C-40626 Section C406.2—Envelope measures.

C406.2.12 Enhanced envelope performance. The Proposal Total UA of the
thermal envelope of the project shall be 15 percent lower than the Al-
lowable Total UA for an area of identical configuration and fenestra-
tion area in accordance with Section C402.1.5 and Equation 4-2.

C406.2.13 Reduced air infiltration. Energy credits shall be achieved
where measured air infiltration of the total conditioned floor area of
the whole building, fully isolated building addition or tenant space
is determined in accordance with Section C406.13.1 and complies with
the maximum leakage in either Section C406.2.13.2 or C406.2.13.3.

C406.2.13.1 Air leakage testing and verification. Air infiltration
shall be verified by whole building pressurization testing conducted
in accordance with ASTM E779 or ASTM E1827 by an independent third
party. The measured air leakage rate of the building thermal envelope
shall not exceed the specified maximum air leakage in cfm/ft? (L/s per
m2) under a pressure differential of 0.3 in. water gauge (75 Pa), with
the calculated surface area being the sum of the above and below grade
building thermal envelope. A report that includes the tested surface
area, floor area, air by volume, stories above grade, and leakage
rates shall be submitted to the code official and the building owner.

EXCEPTION: Where the conditioned floor area of the building is not less than 250,000 ft2 (25,000 m2), air leakage testing shall be permitted to be
conducted on representative above grade sections of the building provided the conditioned floor area of tested areas is no less than 25
percent of the conditioned floor area of the building and are tested in accordance with this section.

C406.2.13.2 Base reduced air infiltration. Measured air infiltration
determined in accordance with Section C406.13.1 shall not exceed 0.17

cfm/ft? (0.86 L/s per m?).

C406.2.13.3 Enhanced reduced air infiltration. Measured air infiltra-
tion determined in accordance with Section C406.13.1 shall notlexceed

9-80.08 cfm/ft? (0.41 L/s per m?).

NEW SECTION

WAC 51-11C-40627 Section C406.2—Other measures.

C406.2.14 Enhanced commercial kitchen equipment. For buildings or
areas designated as Group A-2, or facilities whose primary business
type involves the use of a commercial kitchen with at least one gas or
electric fryer, all fryers, dishwashers, steam cookers and ovens shall
comply with all of the following:

1. Achieve the ENERGY STAR label in accordance with the specifi-
cations current as of January 1, 2022.

2. Be installed prior to the issuance of the certificate of occu-
pancy.
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3. Have the ENERGY STAR qualified model number listed on the con-
struction documents submitted for permitting.

Energy efficiency credits for efficient commercial kitchen equip-
ment shall be determined based on Equation 4-19, rounded to the near-
est whole number.

(Equation 4-19)

Areay
AEEC; =20 x ——
Areag
Where:
AEECk = Section C406.2.14 table credits, to a
maximum of those allowed in Table
C406.2 for this option.
Areag = Floor area of full-service kitchen (ft?
or m).
Areag = Gross floor area of building (ft2 or
m?2).,

C406.2.15 Residential kitchen equipment. For projects with Group R-1
and R-2 occupancies, energy credits shall be achieved where all dish-
washers, refrigerators and freezers comply with all of the following:

1. Achieve the ENERGY [STAR Most Efficient 2021 label in
accordance with the specifications current as of:

1.1. Refrigerators and freezers: 5.0, 9/15/2014.

1.2. Dishwashers: 6.0, 1/29/2016.

2. Be installed prior to the issuance of the certificate of occu-
pancy.

For Group R-1 where only some guestrooms are equipped with both
refrigerators and dishwashers, the table credits shall be prorated as
follows:

[Section C406.2.15 table credits] x [Floor area of guestrooms with kitchens] / [Total guestroom floor area]

Exception: [Kitchen appliances in designated ADA dwelling units or
guest rooms may be excluded from the requirements of this credit.

C406.2.16 Residential laundry appliances. For projects with Group R-2
occupancies, energy credits shall be achieved where all clothes wash-
ers and dryers in the project meet the following requirements:

1. Each dwelling unit contains in-unit washing washer and dryer
equipment that meets the following requirements:

1.1. Achieve the ENERGY STAR Most Efficient label in accordance
with the 2021 specifications.

1.2. Be installed prior to the issuance of the certificate of oc-
cupancy.

2. Where only some dwelling units are equipped with both washers
and dryers, the table credits shall be prorated as follows:

[Section C406.2.16 table credits] x [Floor area of dwelling units with laundry] / [Total dwelling unit floor area]

Exception: Laundry appliances in designated ADA dwelling units or
guest rooms may be excluded from the requirements of this credit.
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C406.2.17 Heat pump clothes dryers. All domestic clothes dryers loca-
ted in Group R-1 and R-2 of the whole project are ENERGY STAR rated
heat pump dryers. Credit applies only to buildings where heat pump
dryers are within each residential dwelling or sleeping units or grou-
ped together in central multi-family use laundry rooms.

To qualify to claim this credit, the building permit drawings
shall specify the option being selected and shall show the appliance

type and provide documentation of ENERGY STAR compliance. At the time
of inspection, all appliances shall be installed and connected to
utilities.

Exception: Laundry appliances in designated ADA dwelling units or
guest rooms may be excluded from the requirements of this credit.

C406.2.18 Efficient elevator equipment. Qualifying elevators in the
building shall be Energy Efficient Class A 1in accordance with ISO
25745-2, Table 7. Only buildings three or more floors above grade
shall be permitted to use this credit. Credits shall be prorated based
on Equation 4-18, rounded to the nearest whole credit. Projects with a
compliance ratio below 0.5 do not qualify for this credit.

(Equation 4-118)

EC, = EC, X CR,

Where:

EC. = Elevator energy credit achieved for
building.

ECt = Section C406.2.18 table energy credit.
Fa

CRE =
Fg

Fa = Sum of floors served by Class A
elevators.

Fs = Sum of floors served by all building

elevators and escalators.

NEW SECTION

WAC 51-11C-40630 Section C406.3—Load management credits.

C406.3 Load management credits. Load management measures installed in
the building that meet the requirements in Sections C406.3.1 through
C406.3.7 shall achieve the credits listed for the occupancy group in
Table C406.3 or where calculations required by Sections C406.3.1
through C406.3.7 create or modify the table credits the credits ach-
ieved will be based upon the section calculations.

Each load management measure required automatic controls activa-
ted by either utility demand response, utility price response signal,
peak price period time control, or local building demand monitoring to
be capable of performing the described load management practices. Con-
trols shall be capable of and configured to provide the required load
management sequences. The following additional control systems apply
to these measures:

1. Where credit is taken for C406.3.6, service water heating en-
ergy storage, the equipment shall be provided with controls that com-
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ply with ANSI/CTA 2045-B.

2. For other load management measures:

2.1. Where the serving utility has a real-time demand response or
pricing program, an interface compliant with serving utility require-
ments shall be installed.

2.2. Where the serving utility does not have a real-time demand
response or pricing program, a digital input to the system to support
future utility programs shall be installed and building demand moni-
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toring shall be installed and integrated into the load management se-
quence.

2.3. All equipment involved in the required load management se-
quence shall have controls connected to a central DDC system.

Table C406.3
Load Management Measure Credits

. Occupancy Group
Measure Title Ag‘g’é'fiﬁﬁ'e Group | Group | Group | Group | Group | All
R-1 R-2 B E M Other

1. Lighting load management C406.3.1 12 15 27 15 NA NA
2. HVAC load management C406.3.2 29 24 42 23 13 26
3. Automated shading C406.3.3 NA 7 12 16 NA NA
4. Electric energy storage C406.3.4 41 50 126 72 37 65
5. Cooling energy storage C406.3.5 13 10 14 19 NA 14
6. Service hot water energy storage C406.3.6 31 248 59 8 5 70
7. Building thermal mass C406.3.7 NA NA 50 95 96 80

C406.3.1 Lighting load management. Automatic controls shall be capable
of gradually reducing general lighting power with continuous dimming
in 75 percent of the building area by at least 20 percent during peak
demand periods. Where less than 75 percent, but at least 50 percent,
of the building area lighting is controlled, the credits from Table
C406.3 shall be prorated as follows:

[Area of building with lighting load management, %] x [Table credits for C406.3.1]
75%

EXCEPTION: Warehouse or retail storage building areas shall be permitted to achieve this credit by switching off at least 25 percent of lighting power
in 75 percent of the building area without dimming.

C406.3.2 HVAC load management. Automatic controls shall:

1. Where electric cooling is used, be configured to gradually in-
crease, over a minimum of three hours, the cooling setpoint by at
least 3°F over the course of the coincident summer peak building load
and peak price or demand periods.

2. Where electric heating is used, be configured to gradually re-
duce, over a minimum of three hours, the heating setpoint by at least
3°F during winter peak pricing or building peak demand periods.

C406.3.3 Automated shading load management. Where fenestration on
south and west exposures exceeds 20 percent of the wall area, automat-
ic controls shall be configured to operate movable exterior shading
devices or dynamic glazing to reduce solar gain through sunlit fenes-
tration on southern and western exposures by at least 50 percent dur-
ing electrical summer peak periods.

Informative Note: This credit can be met by exterior roller, movable blind or movable shutter shading devices; however, fixed overhang, screen or shutter
shading will not meet the requirement. Roller shades that reject solar gain but still allow a view are allowed as long as they provide an
effective 50 percent reduction in net solar gain (e.g., have a shading coefficient of less than 0.5 for the shading material itself). Interior
shading devices will not meet the requirement. Electrochromatic windows that achieve 50 percent of SHGC would qualify.

C406.3.4 Electric energy storage. Automatic controls shall store elec-

tricity in electric storage devices during nonpeak periods and use

stored energy during peak periods to reduce building demand. Electric
storage devices shall have a minimum capacity of 5 Wh/ft? (58 Wh/m?)
of gross building area. For greater storage capacity up to 15 Wh/ft?

(160 Wh/m?), credits shall be prorated as ‘follows‘:
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[Installed electric storage capacity, Wh/ft?]_
x[C406.3.4 credits from Table C406.3]
5-{58)x[C406.3-4-credits-fromTFable-C406.3}

C406.3.5 Cooling energy storage. Automatic controls shall be capable
of activating ice or chilled water storage to reduce electric demand
during the hours of summer peak electric prices. Credits shown in Ta-
ble C406.3 are based on storage capacity of 2 ton-hours per design day
ton of colling load with a 1.15 sizing factor. tredits shall be prora-
ted for installed storage systems sized between 0.5 and 3.5 ton-hours
per design day ton of cooling load rounded to the nearest whole cred-
it. The storage tank shall have no more than 1.5 percent of storage
capacity standby loss per day.

C406.3.6 Service hot water energy storage. To achieve this credit,
where service hot water is heated by electricity, automatic controls
activated by utility demand response signal, peak price period time
control, or 1local building demand monitoring shall preheat stored
service hot water before the peak price period and suspend electric
water heating during the period of peak prices coincident with peak
building load. Storage capacity shall be provided by either:

1. Preheating water above 140°F (60°C) delivery temperature with
at least 1.34 kWh of energy storage per kW of water heating capacity.
Tempering valves shall be provided at the water heater delivery loca-
tion.

2. Providing additional heated water tank storage capacity above
peak service hot water demand with equivalent peak storage capacity to
item 1.

C406.3.7 Building thermal mass. To achieve this credit, the building
shall have both additional passive interior mass and a night-flush
control of the HVAC system.

1. Interior to the building thermal envelope insulation, provide
15 pounds of passive thermal mass per square foot of building floor
area. Mass construction shall be in the building interior and the in-
door facing portion of the exterior wall, and interior floor construc-
tion. Mass construction shall have mass surfaces in direct contact
with the air in conditioned spaces with directly attached wall board
or hard surface flooring allowed. Mass with carpet or furred wallboard
shall not be counted toward the building mass required. For integral
insulated concrete block walls complying with ASTM C90, only the mass
of the interior face shall be counted toward the building mass re-
quired.

2. When summer mode is active and indoor average temperature 1is
5°F (3°C) or more above outdoor temperature and between 10:00 p.m. and
6:00 a.m., automatic night flush controls shall operate outdoor air
economizers at low fan speed less than 66 percent during the unoccu-
pied period until the average indoor air temperature falls to the oc-
cupied heating setpoint. Summer mode shall be activated when outdoor
air exceeds 70°F (21°C) and continues until deactivated when outdoor
air falls below 45°F (7°C). Another night flush strategy shall be per-
mitted where demonstrated to be effective, avoids added morning heat-
ing and is approved by the code official.

Informative Note:  The simplified night flush sequence described will operate in “summer mode" below the 70°F outdoor air trigger temperature down until
outdoor air of 45°F is hit when the "summer mode" is deactivated until the outdoor air temperature rises above 70°F again. Other
strategies may be implemented that cool the space below the heating setpoint and adjust the morning heating setpoint to avoid morning
reheating.
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AMENDATORY SECTION (Amending WSR 20-21-080, filed 10/19/20, effective
2/1/21)

WAC 51-11C-40702 Section C407.2—Mandatory requirements.

Cc407.2 Mandatory requirements. Compliance with ((¥k+s)) Section C407
also requires compliance with those sections shown in Table C407.2.

The building permit application for projects utilizing this meth-
od shall include in one submittal all building and mechanical drawings
and all information necessary to verify that the building envelope and
mechanical design for the project corresponds with the annual energy
analysis. If credit 1is proposed to be taken for lighting energy sav-
ings, then an electrical permit application shall also be submitted
and approved prior to the issuance of the building permit. If credit
is proposed to be taken for energy savings from other components, then
the corresponding permit application (e.g., plumbing, boiler, etc.)
shall also be submitted and approved prior to the building permit ap-
plication. Otherwise, components of the project that would not be ap-
proved as part of a building permit application shall be modeled ( (ke

ETESN 'Ir\ +h BN n] i3 1 44 nd  +h Fondasa g fa s =i

St Fh—e—erep buitding—and—th tandard—reference—design
ane—shatt ety —with—Eh reguirements f +his)) in the baseline in
accordance with ANSI/ASHRAE/IESNA 90.1 Appendix G and in the proposed
model in accordance with the requirements of the Washington State En-
ergy Code.

Table C407.2
Mandatory Compliance Measures for
Total Building Performance Method

Section® Title Comments
Envelope

C401 Thermal envelope
certificate

C402.2.7 Airspaces
C402.5 Air leakage
Mechanical

C403.1.2 Calculation of heating
and cooling loads
C403.1.3 Data centers

C403.2 System design
C403.3.1 Equipment and
system sizing
C403.3.2 HVAC equipment
performance
requirements

C403.3.3 Hot gas bypass
limitation

C403.3.4.4 | Boiler turndown

C403.3.6 Ventilation for Group
R occupancy

((c4034
controls))

C403.4.1 Thermostatic controls | ((Exeeptfor
C403.4-1:4))
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Section?

Title

Comments

C403.4.2 Off-hour controls ((Exeeptfor
Group-R))
C403.4.7 Combustion heating
equipment controls
C403.4.8 Group R-1 hotel/ See Section
motel guestrooms C403.7.4
C403.4.9 Group R-2 and R-3
dwelling units
C403.4.10 Group R-2 sleeping
units
C403.4.11 Direct digital control
systems
C403.5.5 Economizer fault
detection and
diagnostics (FDD)
C403.7 Ventilation and Except for
exhaust systems C403.7.6
C403.8 Fan and fan controls
C403.9.1.1 | Variable flow controls | For cooling
tower fans > 7.5
hp
C403.9.1.2 | Limitation on For open cooling
centrifugal fan towers
cooling towers
C403.10 Construction of
HVAC elements
C403.11 Mechanical systems
located outside of the
building thermal
envelope,
C403.13 Commissioning|
Service Water Heating
C404 | Service water heating |
Lighting and Electrical
((c405:1 Generat
pewer
e
C405.6 Electrical
transformers
consumption
efficiency
C405.9 Vertical-and
herizontal
transportation
C405.10 ControHed
receptacles
C405-11 Veltage-drop-in
feeders))
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Section® Title Comments

C405 Electrical power and

lighting systems
Other Requirements

C407 Total building
performance

C408 System
commissioning

C409 Energy metering

C410 Refrigeration
requirements

c411 Solar
readinessRenewable
Energy

aReference to a code section includes all the relative subsections
~  except as indicated in the table.

AMENDATORY SECTION (Amending WSR 19-24-040, filed 11/26/19, effective
7/1/20)

WAC 51-11C-40703 Section C407.3—Performance-based compliance.

C407.3 Performance-based compliance. Compliance with this section re-
quires compliance with ASHRAE Standard 90.1 Appendix G, Performance
Rating Method, in accordance with Standard 90.1 Section 4.2.1 with the
following modifications:
1. The mandatory requirements of the Washington State Energy Code
are required to be met, instead of those of Section Gl.2.la of
1 A

. are—not—reguired—tobem .
Standard ANSI/ASHRAE/IESNA 90.1 re—hot—reguir to—be-met

2 ((’T‘l« a + 3 1 ] 12N 1 1 £ +h g

. The—reduetion—in—annuval—carbon—emission £—the—prop =
byildina—d I et ated with oY 1+ repnewabt AeFras 13 rotE—bB
buildingdesignassociated—with on-siterenewabl nergy—shatl—mot—Db
by tdinmna—da EIPSIN
buildingdesign-

3 Referen £ Aerer £ i S fion—4-2 1 1 nd—Arvendd ol

. Referenees—& Rery t—in—Seetion—4-2+1-t—and—Appendix—=-6
hall B ] g K 12N | | +aod 143 ul 3 +
hatt—be—replaced—P arbor—emissions—cateutated by muttiptying——sit
nerer AsvmetEton—b +h roor P +on—+F for from Tabl c407 (1)
Rergy Asumption—by—th arbon—emission—factorfromTable C407-3{1 )=
repraced—with—these—3nTablte—€407-3+2)+)) Compliance with Section C407

requires meeting both an emissions and site energy reduction target in
accordance with the following:

2.1. Carbon emissions target. The carbon emissions target is fo-
cused on regulated load energy efficiency, thus shall be met only via
regulated load savings without consideration of the contribution of
on-site or off-site renewable energy or unregulated load savings. Ad-
justments to the PCI, to account for the contribution of renewable en-
ergy found in ANSI/ASHRAE/IESNA 90.1 Section 4.2.1.1 shall not be

used. References to energy cost in Section 4.2.1.1 and Appendix G
shall be replaced by carbon emissions calculated by multiplying site
energy consumption by the carbon emission factor from Table C407.3(1).
The building performance factors in Table 4.2.1.1 of ANSI/ASHRAE/IESNA
90.1 shall be replaced with those in Table C407.3(2).

2.2. Site energy target. The [site energy performance target shall
be met including the contributions of on-site or off-site renewable
energy as described in Section (C411.3 as well as the contributions of
improvements in unregulated loads as allowed by Section C407.3.2. Com-
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pliance with the site energy performance target requires that the pro-
posed building site energy use/baseline building site energy use 1is
less than or equal to the site energy performance target from Table
C407.3(23) .

3. Documentation requirements in Section G1.3.2.d shall be re-
placed by a list showing compliance with the mandatory provisions of
Table C407.2.

4. Forms demonstrating compliance with Appendix G developed by
the U.S. Department of Energy shall be completed and submitted to the
code official. The forms are available at energycodes.gov/ashrae-
standard-901l-performance-based-compliance-form.

5. References to yet-to-be-designed future building components in
the Proposed Building Performance column of Table G3.1 shall be modi-
fied to reference the corresponding sections of the Washington State
Energy Code in lieu of the requirements of ANSI/ASHRAE/IESNA 90.1 in
the following sections of the table:

5.1. No. 1, Design Model, subclause c.

2. No. 6, Lighting, subclause c.

.3. No. 11, Service Water Heating System, subclause c.

4. No. 12, Receptacle and Other Loads, subclause b.

HVAC systems, subclauses c¢ and d of Table G3.1, shall meet the
following requirements:

6.1. For yet-to-be-designed systems in office, retail, library,
education, and multifamily buildings and occupancies subject to the
TSPR requirements of Section C403.1.1, the system type and efficiency
parameters [in the proposed model] shall meet but not exceed those shown
in Table D602.11 Standard Reference Design HVAC Systems.

6.2. For all other buildings and occupancies, the system type
shall be the same as the system modeled in the baseline design and
shall comply with but not exceed the requirements of Section C403 in
lieu of ANSI/ASHRAE/IESNA 90.1.

6.3. For HVAC systems serving future tenant spaces, where the
current building permit applies to only a portion of an HVAC system,
and future components will receive HVAC services from systems included
in the current building permit, those future components shall be mod-
eled as the type required to complete the HVAC system portions under
the current permit and shall meet but not exceed the requirements
found in Section C403.

7. The requirements for proposed and baseline building lighting
system shall Dbe modified in accordance with Addendum af to ANSI/
ASHRAE/IESNA 90.1.

8. Energy modeler qualifications. The energy analyst in responsi-
ble charge of the Section C407 submittal shall meet at least one of
the following:

8.1. ASHRAE Building Energy Modeling Professional (BEMP) certifi-
cation.

8.2. Association of Energy Engineer's Building Energy Simulation
Analyst (BESA) certification.

8.3. Successful completion of at least five projects modeled fol-
lowing any version of ANSI/ASHRAE/IESNA 90.1 Appendix G within the
last three years that were reviewed and approved by a code official or
rating authority.

C407.3.1 Limits on nonmandatory measures. The Proposed Total UA of the
proposed building shall be no more than 20 percent higher than the Al-
lowed Total UA as defined in Section C402.1.5.
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C407.3.2 On-site and off-site renewable energy accounting for use with
Appendix G. Qualifying on-site and off-site renewable energy delivered
or credited to the building project to comply with Section C407.3 item
2.2 shall meet the requirements of Section C411.2.

C407.3.3 Low-carbon district energy use with Appendix G. Qualifying
low-carbon district heating and cooling or heating only systems and
low-carbon district energy exchange systems shall meet the require-
ments of Section C407.3.3.1 or C407.3.3.2, as applicable.

C407.3.3.1 Utilization of low-carbon district heating and cooling or
heating only systems. Applicable if heating and cooling or heating on-
ly is provided to the proposed building from a low-carbon district
heating and cooling or heating only system that is fully operational
prior to the final inspection. Proposed model shall account for all
on-site HVAC and service hot water related equipment, such as circula-
tion pump energy and heat-exchanger efficiency.

1. The following modifications shall be applied to Appendix G of
ANSI/ASHRAE/IESNA 90.1 in addition to what is described in Section
C407.3:

1.1. For low-carbon district heating and cooling systems, strike
the text of Sections G3.1.1.1, G3.1.1.2, G3.1.1.3.1, and G3.1.1.3.4.
Baseline system shall be selected based on unmodified versions of Ta-
bles G3.1.1-3 and G3.1.1-4, with carbon emission factors from Table
C407.3(1) .

1.2. For low-carbon district heating only systems, strike the
text of Sections G3.1.1.1, G3.1.1.3.1, and G3.1.1.3.4. Baseline system
shall be selected based on unmodified versions of Tables G3.1.1-3 and
G3.1.1-4, with carbon emission factors from Table C407.3(1).

2. Any heating or cooling energy provided by the low-carbon dis-
trict heating and cooling or heating only system shall utilize foot-
note a of Table C407.3(1) for the district system carbon emission fac-
tor in the proposed model to account for carbon emissions from those

end uses.
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Factor established in footnote a of Table C407.3(1l) multiplied by the
appropriate seasonal utilization factor in 3.1 and 3.2 below. This
carbon emission “credit” is subtracted from the total proposed design
carbon emissions calculated per ASHRAE 90.1 Section 4.2.1.1. ¥+
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EXCEPTION: Waste heat exported from the building to the low-carbon district heating and cooling or heating only system shall not be subtracted from
the proposed design carbon emissions if they are already accounted for in the calculation of emissions from the district heating or
cooling plant.

Documentation for the low-carbon district system that is opera-
tional prior to the final inspection shall be provided to demonstrate
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the following:

1. Distribution losses must be accounted for and may not exceed
10 percent of the annual load delivered to buildings served by the
system.

2. Twenty-five percent of the annual district-system-net-load-met
(sum of heating and cooling energy provided to attached buildings)
comes from heat recovery between connected buildings, waste heat
orrenewable energy resources and no more than 25 percent of the annual heat
input to the system comes from fossil fuel or electric-resistance sources, or
not more than 10 percent of the system annual heat input to the system comes
from fossil fuel or electric-resistance sources.

C407.3.3.2 Utilization of low-carbon district energy exchange systems.
Applicable if heating or cooling is provided to the proposed building
from a low-carbon district energy exchange system that is fully opera-
tional prior to the final inspection. Proposed model shall account for
all on-site HVAC and service hot water related equipment, such as cir-
culation pump energy and heat-exchanger efficiency.

1. The following modifications shall be applied to Appendix G of
ANSI/ASHRAE/IESNA 90.1 in addition to what 1is described in Section
C407.3:

1.1. Strike the text of Sections G3.1.1.1, G3.1.1.2, G3.1.1.3,
G3.1.1.3.1, G3.1.1.3.2, G3.1.1.3.3, and G3.1.1.3.4. Baseline system
shall be selected based on unmodified versions of Tables G3.1.1-3 and
G3.1.1-4, with carbon emission factors from Table C407.3(1).

2. Any heating or cooling energy provided by a lIow-carbon dis-
trict energy exchange system shall utilize footnote a of Table
C407.3(1) for the district system carbon emission factor in the pro-
posed model.

3. Carbon emission “credit” for any waste/recoverable heat
exported to the Iow-carbon district energy exchange system shall be
accounted for in the proposed design by multiplying the gquantity of
heat exported by the Carbon Emission Factor established in footnote a
of Table C407.3 (1) multiplied by the appropriate seasonal utilization
factor in 3.1 and 3.2 below. This carbon emission “credit” is
subtracted from the total proposed design carbon emissions calculated

per ASHRAE 90.1 Section 4.2.1.1. Waste—energy —exported—Ffrom—the
aa o

b

133 13 e +h 1 o rhan + + A ery hor T +am hall naot
baitebiry the—Few—earber et ey Hree tem—shatt—aet
=N | o K a a hall 2N +ad £ 3 + 1
b asidered—purchased—energ ard——shadtt—b & grted—fer—in—+th
B5ros Al g 2 an o m o E PN 2N A PN £ ot £ Tk
b e et e e = b
c40 2 (1) £ +h £ + hel o]

—

3.1. [Fifty percent of the waste heat exported to the low-carbon

district energy exchange system during the months of October through
December and January through March—shelt—F wbtracted—from—the—pr

3.2. Twenty-five percent of the waste heat exported to the Iow-
carbon district energy exchange system during the months of April

through September—shatlt—F vbtracted—from—thePprop d—desigr—earbon

emissiens.

EXCEPTION: Waste heat exported from the building to the low-carbon district heating and cooling or heating only system shall not be subtracted from
the proposed design carbon emissions if they are already accounted for in the calculation of emissions from the district heating or
cooling plant.

Documentation for the low-carbon district system that is opera-
tional prior to the final inspection shall be provided to demonstrate
that the definition of low-carbon district energy exchange system is
satisfied
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NEW SECTION

Table C407.3(3)

Site Energy Performance Targets to
be used for Compliance with Section

C407.3
Building Energy
Building Area Type Performance
Factor]
Multifamily 0.58
Health care/hospital 0.57
Hotel/motel 0.62
Office 0.56
Restaurant 0.70
Retail 0.45
School 0.44
Warehouse 0.49
All others 0.55
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AMENDATORY SECTION (Amending WSR 19-24-040, filed 11/26/19, effective
7/1/20)

WAC 51-11C-41100 Section C4l1l1l— ((Selar —readiness-)) Renewable
energy.
C411.1 ((Germreral-)) On-site renewable energy. Each new building, or
addition larger than 10,000 square feet of gross conditioned floor
area, shall include a renewable energy generation system consisting of
not less than 0.5 W/ft? or 1.7 Btu/ft? multiplied by the sum of the
gross conditioned floor area.
EXCEPTIONS: 1. Any building where more than 50 percent of the roof area is shaded from direct beam sunlight by natural objects or by structures that

are not part of the building for more than 2500 annual hours between 8:00 a.m. and 4:00 p.m.
2. Any building where more than 80 percent of the roof area is covered by any combination of equipment other than for on-site

renewable energy systems, planters, vegetated space, skylights or occupied roof deck.
3. Alterations that Eio not include additions.
C411.1.1 Additional efficiency credits.

C411.1.1.1 On-site renewable energy reduced, prescriptive. Buildings
which qualify for one of the exceptions in Section C411.1 to omit
installation of on-site renewable energy must achieve an additional 18
efficiency package credits from Table C406.2.

c411.1.1.2 On-site renewable energy reduced, total building
performance. Buildings which qualify for one of the exceptions in
Section C411.1 to omit installation of on-site renewable energy must
achieve a building performance factor (BPF) no less than XX percent
lower than the maximum BPF permitted cumulatively by all other
sections of this code.

C411.1.1.23 On-site renewable energy capacity increased. Buildings
which install PV systems which exceed the capacity requirements of
Section C411.1 may achieve additional efficiency package credits as
described in Section C406.2.5.

C411.1.1.34 Partial capacity. On-site renewable energy installations
of lower than required capacity can be counted proportionally toward
ach- ievement of required or additional efficiency credits in Section
C411.1.1 based on the capacity of renewable energy installed compared
to the requirements of Section C411.1.
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C411.3 Solar readiness. A solar zone shall be provided on nonresiden-
tial buildings [(buildings with more than 50% of the conditioned floor
area that is other than Group R occupancies) that are 20 stories or
less in height above grade plan. The solar zone shall be located on
the roof of the building or on an- other structure elsewhere on the
site. The solar zone shall be in ac- cordance with Sections C411.2
through C411.8 and the International Fire Code.
EXCEPTION: A solar zone is not required ((where e eo ilding’ i

defined-in-Section-C411.5,in-the-same-location;-as-measured-by-ene-of)) under the following conditions:
1. Where the solar exposure of the building's roof area is less than 75 percent of that of an unshaded area, as defined in Section C411.5,
in the same location, as measured by one of the following:

1.1. Incident solar radiation expressed in KWh/ftZ-yr using typical meteorological year (TMY) data.
((2)) 1.2. Annual sunlight exposure expressed in cumulative hours per year using TMY data.

((37)) 1.3. Shadow studies indicating that the roof area is more than 25 percent in shadow, on September 21st at 10 a.m., 11 a.m., 12
p.m., 1 p.m., and 2 p.m. solar time.

2. Buildings, building additions, changes in space conditioning or occupancy where the total floor area is equal to or less than 500
square feet.

((€411-2)) C411.3.1 Minimum area. The minimum area of the solar zone
shall be determined by one of the following methods, whichever results
in the smaller area:

1. 40 percent of roof area. The roof area shall be calculated as
the horizontally projected gross roof area less the area covered by
skylights, occupied roof decks, mechanical equipment, hechanical
equipment service clearances bnd planted areas.

2. 20 percent of electrical service size. The electrical service
size 1s the rated capacity of the total of all electrical services to
the building, and the required solar zone size shall be based upon 10
peak watts of photovoltaic per square foot.

EXCEPTION: Subject to the approval of the code official, buildings with extensive rooftop equipment that would make full compliance with this
section impractical shall be permitted to reduce the size of the solar zone required by [Section C411.23 to the maximum practicable area.
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OPTION 2 for Section C503.4 [theurgh through €503.4.6.1

o

C503.4 Building mechanical systems. ((%F parts—e£)) Components of
existing mechanical systems ((whiek)) that are altered or replaced
shall comply with Section C403, unless specifically exempted in this
section, and Sections C408.2, C409.5, C501.2.2, C501.6, and C503.4.2
through C503.4.5. Additions or alteratlons shall not be made to an ex-
isting mechanical system that will cause the existing ((meehanieal))
system to become out of compliance.
EXCEPTIONS: 1. Existing mechanical systems ((whi
)) are not requlred to be mOdIerd to comply wnh Sectlon C403 3 5 where mechamcal coolmg capacny is not

added to a system that did not have cooling capacity prior to the alteration. )

2. Compliance with Section C403.1.4 is not required where the alteration does not include replacement of a heating appliance.

3. Alternate mechanical system designs that are not in full compliance with this code may be approved when the code official

determines that existing building constraints including, but not limited to, available mechanical space, limitations of the existing

structure, or proximity to adjacent air intakes or exhausts makes full compllance impractical. Alternate designs shall include additional

energy saving strategies not prescriptively required by this code for the scope of the project including, but not limited to, demand control
ventilation, energy recovery, or increased mechanical cooling or heating equipment efficiency above that required by Tables C403.3.2(1)

through C403.3.2(((22))) (16).
((3-)) 4. Only those components of e><|st|ng HVAC systems that are aItered or replaced shall be requued to ((meeuhereqwemen&&ef))
comply W|th Sectlon C403 8. l(( All p AP (s-+epl d the fan power

)). Sectlon C403.8. 1 does not require the removal
and replacement of e><|st|ng system ductwork Addmonal fan Qower aIIowances are available when determining the fan power budget
Fan kWhudget) as specified in Table C503.4. These values can be added to the fan power allowance values in Tables C403.8.1.1(1) and

€403.8.1.1(2) when calculating a new Fan kWhydget for the fan system being altered. The additional fan power allowance is not
applicable to alterations that add or change passive components which do not increase the fan system static pressure.
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